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(Revised and added material has a letter R added to page number)

8:30

8:40

AGENDA for SIS Preliminary Design Review (ver. 2/24/94)

Revised to Include Material Added the Day of the Presentation

102 IPAC, Caltech, Pasadena CA

Day 3 - Thursday - February 24, 1994

Welcome & Meeting Logistics

Introductions & Review Protocols

Incorporate Changes

Experiment Objectives and Approach

Sbbo'\nb\'u\'u'wiu:_

Spectra of Energetic Oxygen Nuclei

[sotopic & Elemental Composition

SIS Sketch (side view)

Primary Scientific Objectives, Approach, and Capabilities
Key Design/Performance Requirements

Additional SIS Performance Requirements

Operation in the Largest Solar Particle Events

SIS Response

SIS Mass Resolution

Collecting Power

Collection Power Comparison

Solar Flare Isotopes

Impact of Reduced Mass Resolution

Solar Flare Isotopes, Estimated for 9/24/77

Summary of Previous Flare Data

Mass Resolution Required to Resolve 40 Rare Isotopes
N-14 Mass Resolution

Si-28 Mass Resolution

Fe-56 Mass Resolution

Precision to Which Abundance is Measured, Theory
Precision to Which Abundance is Measured, Past and Theory
Precision to Which Abundance is Measured, Past & MSU Measured
Solar Flare Isotope Yields

Events per 3 years for 10 cm? sr, 5-10 MeV/nuc

SIS Telescope Current Design

SIS Telescope Possible Alternative

SIS Thin Detector Plan

Swenson

Mewaldt

2/24/94



9:00

9:30

10:00

Overview of Instrument Development Plans Cummings

2.1 Instrument Development Organization
2.2 Division of Responsibilitics by Institution
23 Division or Responsibilities by Experiment Element
24 Organization Chart
2.5 Work Breakdown Structure
2.6 SIS Development Gantt Schedules
27 SIS Stack Detector Development Schedule
2.8 SIS Matrix Detector Schedule
2.9 SIS Mechanical Schedule
2.10 SIS GSE Development Schedule
2.11 BB Electronic Development and Testing
Instrument Overview Cook
31 Functional Block Diagram
3.2 Key Design Features, Packaging Similar to CRIS
i3 Key Design Features, Electronics
34 Key Design Features, Redundancy
35 Key Design Features, Health Monitoring Built-in
Solid State Detectors Milliken
4.1 Detector Overview, Stack Detector Configuration
4.2 Detector Configurations, Matrix Detectors
43 Detector Configurations, Detector Sizes
4.4 Functional Description
4.5 Fabrication Techniques
4.6 Requirements, Thickness Uniformity
4.7 Requirements, Dead Layer Minimization
438 Requirements, Contamination Prevention
49 Requirements, Radiation Resistance
4.10 Requirements, Radiation Resistance (cont.)
4.11 Key Specifications, Stack Detectors
4.12 Key Specifications, Matrix Detectors
4.13R  Phase B Detector Activities, Prototype Stack Detectors
4.14 Phase B Detector Activities, Prototype Stack Detectors (cont.)
4.15 Phase B Detector Activities, MSU Measurements of 100 pm detector
4.16 Phase B Detector Activitics, MSU Measurements of 1000 pm detector
4.17 Phase B Detector Activities, Mass Resolution
4.18 Detector Fabrication and Testing, Resolution of 100 pm Stack Detector
4.19R1 Detector Fabrication and Testing, Resolution of 100 um Stack Det. (cont.)
4.19R2 Suggested Source of Broadening
4.19R3 Mass Resolution Ration, Observation Versus Theory
4.20  Detector Fabrication and Testing, Prototype Matrix Detectors
4.21R  Detector Fabrication and Testing, Silicon Procurement & Det. Fabrication
4.22 Detector Fabrication and Testing, Spares Approach
4.23 Detector Testing Plan, Detector Testing Plan
4.24 Detector Testing Plan, Detector Testing Plan (cont.)
4.25  Detector Testing Plan, Tests of Matrix detectors at Caltech
4.26  Calibration Plan, Interferometric Mapping
4.27 Calibration Plan, Interferometric Mapping (cont.)
4.28 Calibration Plan, Detector Calibrations
4.29  Calibration Plan, Telescope Calibrations

2/24/94



11:00 Preliminary Electrical Design of Instrument Cook

5.1 Block Diagram
52 SIS Matrix VLSI Readout
53 SIS Matrix VLSI PHA Performance
54 SIS ADC Characteristics
55 SIS Discriminator Characteristics
5.6 Photo
5.7 Heavy lon Strip Detector Readout
5.8 SIS Logic Equations
5.9 Logic Flow
5.10 SIS Grounding Diagram
5.11 Power Supply Voltages
5.12 SIS Power Requirement and Estimate Summary
5.13 Power Estimate Worksheet
5.14 Power Estimale Worksheet (cont.)
5.15 SIS Low Voliage Power Supply
5.16 Bias Supply Block Diagram
11:50 LUNCH
13:00 SIS Structure Mecchanical Design Shuman
6.1 ACE/SIS Instrument
6.2 ACE/SIS Interface Control Drawing
6.3 SIS Structure Mechanical Design, Attachment Points
6.4 FOV Limitations
6.5 Observatory Layout Top View
6.6 Observatory Layout Side View
6.7 Typical Mounting Foot Detail
6.8 ACE/SIS Front View
6.9 Instrument Box Design
6.10  ACE/SIS Top View
6.11 Finite Element Analysis
6.12 Vibration Testing, Sine Survey
6.13R  Vibration Testing, Sine Burst
6.14  Vibration Testing, Instrument Random
6.15 Card Cage Approach
6.16 Card Cage Approach (cont.)
6.17 ACL/SIS Stack Detector Design
6.18 SIS Requirements for Detector Alignment
6.19 SIS Telescope Detector Mounts
6.20 ACE/SIS Stack Detector Isometric View
6.21 Purge Requircments
6.22 Purge System
6.23 S1S Mechanical Design
6.24  Weight Estimate
6.25 ACL/SIS Internal Thermal Drawing
6.26 ACLESSIS External Thermal Drawing

2/724/94



7 13:50 Thermal Design Williams

7.1 PDR Thermal Topics
7.2 ACE S/C Orientation
73 Thermal Design
7.4 SIS Thermal Requirements
7.5 Component Requirements
7.6 SIS Hot and Cold Case Environments
7.7 SIS Power Dissipation
7.8 SIS Preliminary Thermal Design Approach
7.9 SIS Thermal Isolation
7.10 SIS Pretiminary Thermal Design Approach (cont.)
7.11 SIS Heater Types
7.12 SIS On Orbit Model (1 of 2)
7.13 SIS On Orbit Model (2 of 2)
7.14 SIS Detailed Model, Hot Case with 3 Radiators
1.15 SIS Detailed Model, Cold Case with 3 Radiators
7.16 SIS Detailed Model, Hot Case with 4 Radiators
7.17 SIS Detailed Model, Cold Case with 4 Radiators
7.18 SIS Preliminary Thermal Results/Conclusions
7.19  Thermal Open Issues
8 14:30 Flight Software Cook
8.1 Functional Requirements
8.2 Functional Requirements (cont.)
8.3 SIS Flight Software Event Data Flow Diagram
8.4 SIS Normal Event Format
8.5 SIS Data Format
8.6 Event & Echo Format
8.7 Housekeeping Data Format
8.8 SIS Count Rate & Housekeeping Data Summary
8.9 SIS Memory Usage
8.10 SIS CPU Usage
9 14:40 Ground Support Equipment Wicdenbeck
9.1 EGSE Functions, Spacecraft Interface Simulation
9.2 EGSE Functions, Process Data from Instrument
9.3 EGSE Functions, Limit Checking
9.4 EGSE Functions, Commanding
9.5 Bench Test Configuration
9.6 Accelerator Calibration Configuration
9.7 Configuration Onboard Spacecraft
9.8 EGSE Software
9.9 Instrument Shipping
10 14:50 Environmental Test & Cal Mewaldt
10.1 Environmental Test and Calibration
10.2 SIS Instrument Test Matrix
11 15:00 Design Provisions for Specialized Instrument Requirements Cummings
11.1 Provisions for Preserving the Integrily of Sensitive Elements
11.2  Plans & Provisions for Detector Replacements Before Launch
11.3 Plans & Provisions for Direct Access Before Launch
11.4 Plans & Provisions for the Use of Red-Tag/Green-Tag Items
1.5 Plans & Provisions for Calibrating in Flight
11.6 System Safety Considerations Identified for This Design
11.7 Operational Constraints Dictated by the Design Chosen

212494



12 15:10 Parts, Matcrials, and Processes

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
12.10
12.11
12.12
12.13
12.14
12.15
12.16
12.17

13 15:158 Reliability
13.1
13.2
13.3
13.4
13.5
13.6
13.7
13.8
13.9
13.10

Electronic Parts

CRIS/SIS Parts (1 of 2)

CRIS/SIS Parts (2 of 2)

CRIS/SIS Dean’s Pants List (1 of 2)
CRIS/SIS Dean's Parts List (2 of 2)
Radiation Effects

Electronic Parts List Review Summary
Matenials

Preliminary Materials List

Electronic Fabrication Materials (1 of 2)
Electronic Fabrication Materials (2 of 2)
Usage List, Metals (GSFC), (1 of 2)
Usage List, Metals (GSFC), (2 of 2)
Usage List, Non-Metallics, (1 of 2)
Usage List, Non-Metallics, (2 of 2)
Electronic Fabrication Process List
Process List for Mechanical Parts

Identification and Control of Limited-Life Items
EEE Parts Deratings/Worst Case Analyscs

Failure Modes and Effects Analysis of Interfaces
Provisions for Reviewing/Evaluating Aleris

Parts & Materials Sparing Philosophy

Parts Storage Provisions

Configuration Contro! Practices

Configuration Control Practices (conl.)

Discrepant Item control & Failure Reporting Plans
Workmanship and Inspection Practices

15:20 Summary and Wrap-Up

15:30 Meeting of Review Board

Grumm

Cook

Swenson

2/24/94
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Solar Isotope Spectrometer
(SIS)
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(One of Two Identical Telescopes)
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The Solar Isotope Spectrometer (SIS)

rim Scientific Obj
¢ [sotopic composition of solar corona
- Based on measurement of isotopes of solar flare nuclei
¢ Isotopic composition of neutral interstellar medium
- Based on isotope studies of “Anomalous” Cosmic Rays
e Studies of solar/interplanetary particle 'acceleration
- Using combined energetic particle/solar wind data sets
e Studies of solar system/Galactic evolution
- Based on solar/interstellar/meteoritic/cosmic ray abundances
Approach

e Two independent telescopes composed of large-area silicon solid
state detectors

¢ Trajectory/energy measurements with silicon strip detectors
(512 individual analysis chains)

Unique Measurement Capabiliti
e [sotopic resolution of all elements from He to Zn (Z = 2 to 30)

- Typical mass resolution of ~0.2 amu
- Kinetic energies from ~10 to ~100 MeV/nuc

¢ Only high resolution isotope studies of solar particles in Fe region

¢ Identification of very rare elements and isotopes with >10 tdmes
improvement in collecting power

e Ability to resolve isotopes in the largest solar events

14
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Solar Isotope Spectrometers|

Collecting Power Comparison

Norm
Orbit Rel. Relative

Geom.|Duty |Spectral |Coll. [Coll.

Instrum, [Mission |E1 |E2 |Fac, |Cycle [Factor |Power |Power
HIST ISEE-3 14| 200 0.7 1 0.43 0.3 0.7
CRE 17,150 1.5( 0.25 0.25| 0.09 0.2
MAST SAMPEX| 20| 230 14| 0.25 0.15/ 0.53 1.2
M Geotail 18| 70 45 1 0.2 9 20
EHIC NOAA-I | 17| 150 1.5| 0.25 0.25| 0.09 0.2
EPACT |WIND 14| 270 9 1 0.4 3.6 8
SIS ACE 10| 155 44 1 1 44 100
ULEIS ACE 0.3/ 1.6] 0.95 1 150 143 324

Does not take into account pileup or readout effects

1.11
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4 /24/?4

Impact of that Reduced Mass Resolution
would have on SIS Science Objectives

Solar Flare Isotopic Composition

* Raises energy threshold to resolve rare isotopes
Reduces yield and resultant accuracy
Reduces the number of resolvable rare species
Fortunately, many rare species separated by AA = 2 amu

Anomalous Cosmic Ray Isotopic Composition
* Little or no effect on 22Ne/20Ne, 180,160 since AA=2 amu

* 15N, 38Ar are more difficult, but statistics may be the limit

Solar Flare/Anomalous Cosmic Ray Elemental Composition
® Most likely only minor effect since elements still resolved

Galactic Cosmic Ray Isotopic Composition
(Extending CRIS to lower energy)
* Most likely only limited effect since particles penetrate to
back of stack where resolution is adequate

Time Variation and Spectral Studies - no effect

Summary: The level of mass resolution achieved at MSU would
reduce somewhat the number of species that could be studied, but
SIS would still make a very significant advance in measuring the
solar composition. Other SIS studies would be affected only to a
minor extent.

1.13R



ST

wnisaubopy uoap uabAxq uaboujip uoqIn)y  wnijay
00 I T ! I ] I T I I I
- - ge e 0202 9 9 oy g 2 b
[ N - 92 g2 ¢ I¢ Bl /I [ bl €l ¢
s - - .
- —s00 =2 L
|
- b 1
~ PUIM ID|OG v i X
~ H-u0eN e/ R - i
- - Z
RORULETNY o [
[~ ﬁ IO_.O/ — FHL ....*nc
L - n
O
n - < -
:qlcomz: a -
- N : g
- 1 -] %*-..,*f -%- ) U0JBWD ) ~---
) i H PUIM IDj0g %
i - - oboaiyy - aboiaay aup) 4 0jog ¢
i - - U23110D - 31014 10105 8 /¢2/6 e
= 02’0 S L | _ L1 |

Ol{DY sdouppungy a8dojos]

T
Q

....olﬁd@ J.Rj.u. LS.TN!V. m.uﬁoi/u.%\ @vo ﬂaoifbm



rms Mass Resolutlon (amu)
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rms Masg Resolution In amu
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Solar Flare Isotope Yields

A calculation was carried out to estimate the effect that
reduced mass resolution would have on solar flare isotope studies. A
total of 31 rare isotopes were considered (from 13¢C ¢o 70Zn). The
mass resolution required to "resolve" each of these was estimated by
taking into account the relative abundance and mass difference of
adjacent, more abundant isotopes (e.g., 12€), based on terrestrial
isotope abundances, A representative solar flare €nergy spectrum
was chosen and the yields of all isotopes were calculated, taking into

2) Based on previous performance, such as in ISEE-3

The effect of poorer resolution at low energies is to raise the
threshold, thereby reducing the yield and the measurement
accuracy. In some cases there was no longer a measureable yield.

The table below shows the number of species that could be measured
to a given leve] of accuracy.

Measurement Accuracy

Based On 2% 5-10% 10-20%
Theoretical resolution 15 5 11
Past Performance (ISEE-3) 14 2 8
MSU level of performance 11 3 4

In other words, some isotopes can no longer be studied if the
resolution is inadequate., The figures show the increased
Mmeasurement error for 3 wide range of species.



Solar Isotope Spectrometer

Top Thickness Area
- (em) (mm) {cm*)
7
7
7
— M1 0.0 0.06 33.9
Ve
~
7~
rd
Ve
. rd
104 -
e
N>
~
~
N
~N
N
AN
~
~
~
~
~
N
~
M2 5.0 0.06 33.9
N
\.
T1 5.721 0.1 69.4
™ 6.113 0.1 69.4
™ 7.012 0.25 69.4
T4 7.403 0.5 69.4
75 8.302 1.0 69.4
T6a 8.693 1.0 69.4
T6b 9.033 1.0 69.4
Téc 9.424 1.0 69.4
T7a 10.323 1.0 69.4
T7b 10.664 1.0 69.4
Tc 11.055 1.0 69.4
T7d 11.395 1.0 69.4
T7e 11.786 1.0 65.4
T7E 12.127 1.0 69.4
TS 12.518 1.0 69.4
cm
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SIS Logic Equations

A
~—— N
ADCor = logical OR of all ADCs
Y
l. = ADCor
------------------------------------------------------------------------- Pause &
latch
HEn = H timer expired ADC
HeEn = He timer expired A
ADC2 = Any 2 consecutive ADCs following M1 N
M12 = M1.M2
Y
2. = M12 + M12* ADC2. (HeEn + HEn)
------------------------------------------------------------------------- Pause &
latch
M level
A
N
Mor = logical OR of all M (mid) level discriminators
g
Y
3. = M12 + M12* ADC2. (Mor.HeEn + Mor* .HEn)
_________________________________________________________________________ Pause &
latch
H level
Hor = logical OR of all H (high) level discriminators
4. = M12.(Hor + HeEn) + M12* .ADC2. (Mor.Hor*.HeEn + Mor* .HEn)
Complete
PHA
BIZ = M12.Hor
22 = HeEn. (M12 + M1t .M2t.M12*.ADC2.Mor) .Hor*
21 = HEn.M1lt .M2t .M12* . ADC2.Mor* Micro-
processor
A gl

5.8



SIS Logic Flow

RTN
Y
____________________________________________________________________________ Pause & latch ADC
{
___________ | S S Mo _____.___._Pause & latch M level
N
HEn RTN
Y
T T P S Y Pause & latch H level
g
N
Hor HeEn RTN
Y Y Complete pulse-height
___________ | N S e _.___]aAnalysis
Micro-
processor
tasks
RTN
> \j
N N
T8
Y Y
HIZPEN HIZRNG Z2PEN Z2RNG Z1PEN Z1RNG
sort & sort & sort & sort & sort & sort &
store store store store store store
v

5.9
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Advanced

Composition Preliminary Design Review
Explorer

" SOLAR ISOTOPE SPECTROMETER MECHANICAL DESIGN

ACE/SIS EXPERIMENT WEIGHT ESTIMATE

® Box Structure rams

Includes all box walls, baseplate & 4370
telescope separator plate

® Telescope & Card Cage

Includes silicon, modules, covers, 5750
detector boards (detector area only), card

guides, RF shields, collimators and

hardware

e Experiment Low/High Voltage Supplies 1700

e Experiment Electronics 3750

Including P/A, S/A, Adc portion of
detector boards and digital boards,
back plane, components conformal
coat and connectors

® SIS estimated weight 15.57 Kg
SIS allocated weight 18.20 Kg
SIS under allocated weight by 2.63 Kg

Note: Center of gravity shown on ICD

6.24
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SIS Count Rate and \Housekeeping Data Summary

Type of Data Number | # Bits
Rates
Microprocessor Rates:
grouped by charge interval, detector depth,
angle interval, hodoscope data quality, and telescope 236 2832
Rate Scalers:
8 detector groupings (T1-T8)
X 3 discriminator levels
X 2 telescopes
48
+ 2 matrix detectors
X 2 discriminator levels
X 2 telescopes
8
= 56 singles, subcommed to 4
+ ~ 20 misc. rates, not subcommed ~24 | ~288
Voltages 11 110
Leakage Currents:
8 detector groupings (T1-T8)
+ 256 matrix strips
264
X 2 telescopes 528 9280
Temperatures 16 160
Detector Thresholds o6 280
Coincidence Logic State <100 | < 100
Software Parameters ~30| ~480
Total # bits: ~ 9530

Complete readout in 256 frames (=secs)

= Allot ~ 600 bits once every major frame (1.9% of T /M space)

8.8
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Advanced Composition Explorer ;i; Solar Isotope Spectrometer

- SIS Instrument Test Matrix!

Test

SIS

ﬁectr./Sensor

Power
Supplies

l-)ig.
Electr.

Primary Structure,
Structural Analysis

A

A

A

Interface FMEAs2

A

A

Electron Part Stress
Analysis

A

A

A

Transportation Temp/
Shock / Humidity

Mass

Center of Gravity

Moments of Inertia

Z=--= >

Pressure Profile3

=

AT

‘Electrical Interface Test

Comprehensive
Performance Test4

Acoustics

=

Sine Vibration

Limited Performance
Test

Random Vibration

Limited Performance
Test

Comprehensive
Performance Test

EMC Conducted
Emissions

EMC Conducted
Susceptibility

EMC Radiated
Emissions

Comprehensive
Performance Test

Thermal Vac56

Thermal Balance

=

Comprehensive
Performance Test

240 Hour Failure Free
Burn-In

B P e e e e B e B L I o g L

1. table entries: T for test, A for analysis A/T for analysis and/or test

2. failure modes and effects analysis (electrical)

3 venting of boxes (typically by analysis)

4. first acceptance test

5 with concurrent comprehensive performance tests .

6. margin tests will be performed during separate temperature test, not during thermal vac

10.2



\ HIAL'TV)

ve/ve/T

[T Uonaag

ddd SIS

~— @@

spuduRIINbIY JuswnI)suy pazijerdads 10J suoIsIA0LJ uSisa(q

ddd SIS III\




EN HOHLTV)

veve/T

Do0F— dA0qE pue D) ;G¢+ mo[aq 3day aq [[m

~— @@

) )

A4 :S3JeJIns [01)U0d [BULIdY ], *

a4l poyow 3urddrys Lrdurejuod (I L1p) pajeas ur paddiys aq [im juswnysuy *p

SII1AIP 9S3Y}) JO 0.:5&.-“:::09 Y

youne| [rjun [dAJ[ Judwinajsui je paging ‘7

Axoyexoqer ur agand TN Lip 1opun paaoig |

S10)23)9(J *

SIUIWAINDIY Juswnnysu] pazijerdads 1oj suoisiaoag usdisaq

ddd SIS —

SJUIWIIL] DADISUIS JO ALISoYU] YY) SUIALISILJ JOf SUOISTAOL [ @

J




(4

s

v6/ve/T

HOHLTV) )

)Je1dddeds 0) A12AI[PP 13)JE $10)0339p 3de[dax 0) PIaU JOU [[IM M JBY) ST JUIISeq

Youdq

uo  dul]—]Jo,, PA[PULY 3q ued Mpouw ul JuUdWIe[dII 10)93)ap [ENPIAIPU]

Jududde[dag jsej xoj d[qejrese sapnpour dxeds dArud ARy [[IA °€
SIAIM SULIIP[OSIP J0J PIIU JNOYJIM PIRO( JJO IUI0D SINPOU 1033333 *T

Jded

PIEd € JO JN0 pue ul IPI[S YIIYM SPIBO( U0 dIE SI[NPOW JI0}IIJIP Je)S — PI[0S T

yuduIddE[da 1030939p Ased Ajpanefal syrurad uSisap [edrueyddy *

oune’] 2.00§o¢ Spudunde[doy 10)00319(] 10] SUOISIAOL] ¥ Sue[] @

(Panunuod) sjudwanbay Judwnysuy pazijenadg 10§ suoisiaoag udisa(g

ddd SIS II\




n.Y H)ALTY))

ve/ve/T

ATIAI[IP JI)JE SSIIIE JOIIIP PIAU JOU [[IM M JBY) ST JUI[ISBY *

[enb —aux axmnbax Jydrw A[quiassesip judwny)sur ferpreg -7
Aep auo ur paysiidwodde aq pnod Judwade[dal 10393)3p Jje)s —pijos ‘1

Jedoeds ay) o Surwod Juswnsui axmbax pnom juswadedar 1032332 *
Youney 310§9q InoyIYd paziferddds pasu am ased ul papiaoad 10)39uu0d S5 *

OUne | AI0Jag] $$300Y 19d11(] 10J SUOISIAOK ] N SUC[] @

(PAnunuod) sjudwdNbay JudswINNSUY PazifeIdS 10§ SUOISTALJ uSIsa(

(II dddd SIS II\

) v _v




LA 4!

s

HOHALTV))

ve/ve/T

R S E I R P - T I AR A RN R RN
SRR LAt ie By BOAG a0 vt M

¥ v F

I
T A TRE IS Sy T L ahe A s Pl BRSE RS ud i uRARE Y AUENU G w dwr o
‘.“nmi«,w”w:” wm ..w‘rﬂw.,m..,vﬂw B ,:ﬂ«,.,,fm«,wwwww,; Nmm .‘_,vw.—mumw mwmﬂmmrm\m »w,,,wm».

SH ey K
$10400 damyde ddodsapa,

SIS -10j paplaoad aq [[1s sappuey 31y °T
(YL 2003 PIAOWAL 3 ISNU) SWI)] S, —Ppoy *

ST g, - wvast BT — PAY JO SN OY) J0J SUOISIAOL] ¥ SUR]] @

(Panunued) sjudwambay Juswnysuy pazijenads 10§ suorsiroag udisa(

) ) )




S

e

)

HHLTY) == - =

ve/ve/t

e)Rp Y31 Woj pIjeIqI[ed 3q ued SIISLIILILYD 10393)3(] ‘T

uoneaqired eyep W31y *

ATUO Y29y [euorjouUnj IPIA0LJ ‘T
$I1U0J33[2 ulssadoad [eusis 0) SnnUI}S SIPIAOI] °T
SITUO13I3[9 103I3}9P JX0j JI0jeIqI[Bd JYII —u] *k

WEI] uy Suneaqie) 10j SUOISIAOLJ 3 Sue|J

(Panunu0d) syudwAMbY Judwnsuy paziferdads J0] suUoISIA0LJ udisag

) )




911 HOALTV) )

ve/vT/T

AZIBYISIP J1)8IS00JII[I 0] IANISUIS ST JOLIIJUI JUIUINIISUY

SjueuIwe)uod 03 pasodxad aq JoU JSNUW SA03INI(] *

(1103 c_01>) seiq uifjdde axojaq wnndea  paey,, je 3q Jsnw judwnaysuy >k
wnnoea je selq surdjdde s1059q sanoy p7 10§ passedino aq jsnw judwnaysuy k
parpdde st seiq a10§aq SSAUD[IEP Ul 3Q JSNUW S10)0)3(] *

USISO(| SIY], 10§ POYHUIPT SUOHEIIPISUO)) APJRG WIJSAS @

(Ponunuod) sjudwanbay JuswnIsuy pazienadg 10§ SUOISIAOL] usiIsa(q

(l ddd SIS l\

) ) )




F.T — HO)HLTV) = J

v6/ve/T

porxdd 3uisse3)ino anoy p7 JI9jJe uo uInj, *x

uasoy) usdiso( dYj 10j pIrePI(] SureYsuo)) [euonend( o

(Pnunuod) sjudwINbay juswnmsuy pazijerads 10J suorsiroig usdisaq

(l — ddd SIS II\

) ) )




\ HOHALTYV))

v6/ve/T

S3SSII0IJ pue ‘S[BLIIRIA ‘S)Ie]
¢l uonoag

ddd SIS




el

——— HOALTVO

pansind Buleq SNOYd Pue SWVYS 404 SAnNQ uowwoy)

(661 ‘I yole anp) 0102 X1H .
PaIopI0 Sued .

020LV 19V
(0102X 1Y 40 dnxyoeq) 0002ZX.LYH .
POIBAIBP useq aAey jey) sued .

sued pean Buo pepun4 g aseyd

pieoq uiajing yoasyen e Buiwiod sseooe 91uosjo9|g .
Jdr woyy is1y ajqejieAe sisi| AdoopieH .

aseqejep o|buis ul pauiquiod ale Sisi| SIS pPue SIHD .
aseqgejep pue is|| sued surejurew d4r

sal|ddns samod pue spieoq Bojeuy .
(lwejey ueaq) sjuswniisu] adedg .

S1IN2410 pUgAyY ul papnjoul sjusuodwon .
spJeoq a160j uo sjuauodwon .
yosjed .
"$82IN0S g WOlj payiuspl
aie Aay} se (AljiqeljoY sued Tdr) SUBAT uelSU) O} pelwgns uonewloju sued Areuiwield

sued sotuonod[g SIS

~—

addd SIS

A d



c¢l (34ed Y1 3394 0) UOJIBWIOJUL JUILIDLJJNSUY JO BIVP OU) UMOUNUN = NN
{91qe3deddeun = Ny f21qe3dasde = .V, : SONILVY

SIS 7 SI1¥) QINISWOD W81 QUVH GV¥ ‘@XN2§ ‘WVES| XXDEOLSI26H2965| N HYI89SZHET
ON LN3WIANDOYUd ILON SIS 3 SI¥D QINIBWOD ] SIYYVH QUVH GVY ‘8XXZ ‘WOdd| 8-HUZL99-1-SH| n 2199SH
STNYVH O¥VH avy 118 21 ‘ava HYVS9S-SH| N HYVSISSH
SI¥YVH D0TVNV V3INNVHD @ “XNW|  SEBB/H¥S0S-SH| n HY¥BOSSH
310 VLIHSNSIVA “02L< N1 ON *22 =< 131 "SIS 0L ‘s1¥d sl At w| v] v 1310V ¥od4 ozotv| n 0201V
¥O WAYY20H| N 7920HYS
“SIS 3 SI¥D Q3N18W0D 4952 'MO1S ‘WONd n
vls 43343104’ NNOMIAIA‘ Q3X 14 2006E-¥-1IN| ¥ ny
v|s HIIH W14 a3X14 281SS-¥-1IW| ¥ OONY
V[ s ¥3'dIHI NI14°Q3xI4 2Y£5S-4-TIW| ¥ ]
vls 43°NOI111SOdWOD * 03X14 80065-Y4-11W| ¥ ¥y
J3L/XILWHO|00L ‘¥2/¥ 118 8 *NYOMLIN ogLf ¥
X31¥34nS IVIILN3IA W3 HI-d 134 ZNY0ELdA| D ENYOELdA
X31¥3dnS IVIILYIA W3 HI-N '13d 2NY0EINA] O 2NY0SLNA
pETRERT IIILYIA W3 HI-d ‘134 2nv0LodL] o 2N%01041
X31¥3dns WIILUIA WI HI-N ‘134 anvoLont| o 2NY0L0NL
¥OL1SISX LSZENZAXINVF| D LS2EN2
VIOHOLOW| 9IS 1IVHS NdN ‘¥OLSISX L2ZEN2AXINYE] B 2228N2
YOLSISX|  V2222NZAXINVF| D 2222N2
TYNOLLVN ‘30014 YLGNLXINYF| @ Y16NL
v] s Q1105 “WNIVINVL £006£-2-1In| 2 ¥s3
v| s JIWv¥3) ‘a3xid4 £2L-3-1IN| D LY 7]
v} s ‘dIND JINVN3D ‘qax1d 18055-3-1I8| 2 ¥
914|913| 913]aisn *ON 13vd
S1NIWNOD a11}33s|23ds | 7aLs ¥an NOI1d1¥3S30 ¥3sn 1N3W3¥NO0Ad| 9S30a J1¥3aN39

A3IA3Y 1S17 SLdvd
I “ON 39vd $1l1d SIS/S1¥) %6/£0/20

) ) )



Q.NF (34ed 3yl 2182 03 UOIIBWIOJU} JUSIDLINSUL JO BIEP OU) UROUNUN = MMMk
(31qeideddeun = ,ny 121qeidadde = .V, : SONILVY

dH QYVH QV¥ ‘¥31dN0J0Ld0|  8£9B/1E9S1dIR| 2 L£9SVdIH
WHO 9°0>¥ N6"E ‘¥OLINANI al| z
“INOPEaJ %281S °SIS 2 SI¥D GINIANOD 1S4 S1¥dVH DOTYNY ‘D1SY n a8l
“INOPeIJ X1JIBW "ATNO SIS LN alsv n a8y
SIS 7 SI¥) GaNIaw0D v| s SI¥4VH OY¥VH aV¥ "¥0SSID0UdN g-ynyoLO2X18] n 01o2x1y
¥3INOJOUD TN GQ¥vH av¥ ‘118 01 ‘Jav £88/0SS692d8| N m%t..-
030338 NOILVONIWWOIIY N/d A3s$31d239| GuvH Ov¥ ‘eN2iS ‘0414 8410025W| n ESEws._
g0IN1] n BOLW1
513]914| 913|a1sK *ON 1¥vd
SLNINMOD o12]|33s|23ds|/ats ¥iN _ NOLLd1¥I$30 ¥3sNn AN3W3BNO0Nd| 2530 J1¥3N3D

H31AY 1S17 Slyvd
Z "ON 394 $:410 SIS/S1ND v6/£0/20

) ) )



Q.N—. (34ed 3y} 9384 O3 UOLIBWIOJUL JUILD|JNSUL JO BIBP OU) UMOLDIUN = ()M
‘a1qe3dedseun = N, 1919e3dadde = Vi : SONILVY
vls JOVLIOA IH'WI14°03X14 249-d-118-S| ¥ £2-00%-XOMW
NOIL4I¥ISIA OGNV ¥N 310N v ¥NI "13NNVHD N “¥OL1SISX OglZ4H¥l} o 0£L24Hu1
“3IALS 7 NOILAINISIQ AJIHIA "ON LNINIUNIOUd I1ON v IH ‘sou ovZ6Wdd| © 9PLEINZ
140 0056L-S-1IW ANG v 3OVLI0A HOIH dNd ‘¥01SISX LYSNZAXINYT| D 9LYSNZ
030338 J3dS 13¥-1H “S3IDIA3Q 3LVIS Q1105 ¥O/T S1INCO¥d Idd WOY4 ANg v JOVLIOA HITH NdN ‘¥OLISISX 1605N2] © 260SN2
*G3033N D34S 13Y-1H "S3IIIAIQ 3IiViS GII0S ¥0/3 SLINAONd Idd WO¥4 Ana v 39V1I0A HOIH dNd ‘¥OLSISX 960sN2| © 960$N2
T NOILAINISIA AJINIA “(NOYLI0S) PYSSNZAXINYF LIV “G30IIN I3dS 13¥-IN v JINNYHD N ‘1347 VN vg6ENZ| O YE6ENZ
v dNd VNa “¥OLSISX LLBENZAXINVT| O LLBENZ
NO11dI¥3S3Q A41¥3A v| s dNd VNa ‘¥0ISISX OLBENZAXINYF| O 0LBENZ
1db 00S61-S-11W ANS v JOVLI0A HOIH NdN ‘¥OISISX LOSENZAXINVT| D LOSENZ
v|s TYNDIS 1TVWS ‘HOLSISX|  VISZENZAXINVF| O VIS2EN2
"ON 14Vd AJ1¥3A V| s TYNDIS 1IVHWS “HOISISX|  VZ062NZAXINYF| © V2062N2
vl s ¥3M0d MOT “NdN ‘¥OLSISX YBYINZAXINVT| © Y892N2
"ON L¥vd A41¥3A vl s TYNDIS V1IVWS “HOLSISX|  V69E2NZAXINYTG! © V69£2N2
viv/iul v| s TYNIIS T1IVHS NdN "HOLSISX|  V2222N2AXxiNvF] © v2z2zene
“(9ZEINL NUHL ZLEINL SITAIS) 9ZEYNL 3SN °21370S80 n| s ¥3INIZ A 2L ‘3001Q “TAXINVF| @ V6SINL
001 %O LSO9NL v| s . ¥3n0d ‘30010 0BO9NLAXLINVT| @ 0BO9N|
v]s ¥3IINAVE JANLIOHIS ‘30010 LIZSNLAXINVT| @ LLISNL
v| s 3a01q COFSNLAXINYG| @ 009gENL
vl s ONINJLIAS 30014 CLOENLAXINVE| @ 020€NL
nl w N3SNVHOr ‘JIWV¥3) ‘39V1IT0A HOIH JdXXXNSIHZOL| 3 wx
v| s aI10S ‘WNIVINVL £006€-2-11H| 2 ¥SI
v| s JINV¥I) ‘0Qaxid £21-2-1IM| 2 SN0
v| s *dIND JIMV¥3D ‘03x14 180SS-2-1IN| 2 ¥
9138{91¥| 9i¥|aisn "ON 1¥vd
S1NIWNOD a11]33s]aads|/a1s Ui NOILdI¥IS3a ¥3sN INIWTUNOOUd | IS30 3143N39
A3IAY 1SIT Si¥vd
i “ON 39vd S1NV3G SIS/SI¥ 96/£0/20

) ) j



(3a8d

Y3 938J O3 UOLIBWIOJUL JUSLDLSINSUL JO BIBP OU) UMOWIUN = MM

m.N—. la1qeadadoeun = N, 2219e3de3IR = ¥, : SONILVY
“107 NO YdQ 00 ONV nllw ¥4 2 3AVHD ANE “L66L L33V vl s LVININO¥DIN® 48°Q3X13° 110D 0L06€-2-11W] 2 £/0106EW

8 SSYI) OL 318VIVAY (9882-4-1IK vl s 9VWOY12313° 431113 1/19882-4-1IN] 2 19882H

s dWl¥2’¥3M0d "¥OLIINNOD|0/Y-d-11E-S-D48D| Z 60%dL1E

v| s ISA| °X0g °OL D3N ‘YOLSIW¥IHL| 8L-d-LLE-S 248D| Z |xxxxpL-gLolLg

0LSBEN ANg vl s MO ‘aVnO ‘¥OLY¥VAWOD| XX8LOZLL/OLSBEW| N 6€1WY

01SBEW AN v| s ¥3M0d MO ‘dWY dO| Xx8v01L0L/01SBEW| N vBOLWY

"620L171°820117 HY¥ HI3L ¥VIANIT “LIV "SNINIIWIS/A YO “¥ddV IS3IA LON ‘nlw SIYYVH HY ‘¥3M0d MO ‘dWy do HY0ESESH| N .OESESH

. 0LSGEW Ang Vi s . ¥344n8 X3IH| XxYSS0/01LSBEW| N 805002

01SBEW And v| s ¥344n8 X3IH| XXIL0SSO/0LSBEW| N N6%0%0d

01S8EW ANA v| s YILWIANT| XXELSESO/0LSBEW| N 8N2009ad

ISN “(av¥ S133W)BZLVIO NMOYE-UUNE 11V ININIINIS/A 0" ¥ddV ISIG LON nl N MO “¥3MO0d MOT ‘dWY dO 8588/H169Sav| n H169SaV
SINY XEL/ISN “SIW¥VH 3SN "VIVG aiL vI09010W ON] V[ v| vl s SI¥UVM ¥344n8 V120 IUVIS-£| XXBE09S9/0LS8EW] N £2EIHYS

“IWNY XIL/ISN “SIHNVH 3SN "Viva aIl VIouoloW ON] v| v| v s SIYYVH ¥3AIFISNVYL WLID0| XXBE0SS9/0LSBEN| N SY2IHYS

*WWY XIL/ISN ‘SI¥YVH 3sn “viva a1l viowoiow oN| v] v| v| s SIYuvH ¥343n8 W10 31VIS-€| XX8S0259/0LSBEW| N 9929495

“INY XIL/3SN “SI¥¥VH 3sn °vive 011 viodotoW ON| V| v| vl s SIYYYH X3H ¥3991¥1-1LINHIS| XX820259/0LSBEW| N Y1LIHYS

v|s ¥3°¥3M0d° ONNOMIYIA 03X] 4 2006€-4-1IW| ¥ T

v|s HOIH W14 °Qax14 298155-4-1IW| ¥ (XN

vl s ¥3°JINI'NII4’Q3XLd 2YESS-8-1IW| ¥ L]

v| s ¥3'NO111SOdWOD* 03X 13 8006£-4-11| ¥ ¥

91¥[914| 91¥|aLsN ON 1¥vd
S1NIWNHOD aI1]33s{o3ds|/o1s y4in NOI1dI¥IS3a ¥3sN ININ3YND0Yd| 2s3a J1Y3N3D
MIIATY IS1T SiNvd

2 *ON 39vd S.NV3a SIS/S1¥D %6/£0/20

}



9

S—— HOALTVO

sasealoul Juannd sbexyea) uonelpel 1sod a|puey o} paubisep soluonos|lg |

SHO10313a s

d"l wouy paysaujas Ajjesipouad 2160] 910y Ul palo)s SHQ PUBWIWOD

yseid drl sasned 1asdn jusnbaijut yons Ji J0ogas 0} 18w Bopyorem aziin

(018 ‘Buipodep ssaippe ul pasn sajnpow Og Bulwnsse) sAep o} Aesdn | uey) ssaj 199
JUBWIUOIIAUS 81e|} 1dr ul 8jnpow/Aep/200°0 ~ Jo a1el NIS 8|qiblbau-uou seH

dnyoie| oN

pPed 00} <0l MO

aibojenib jsloy 2

sales NJS mo| Auaa yim sunwiwi dnyoe| v .

AVHM 001 < O} piey pel ||y .

WOHd 8 X M2 SIHHVH ‘WYY 8 X Yee Wal ‘0L02X1H .
sjusuodwon heyy |

W3LSAS d"

epodwiun N3 .
ssao0.d |43 0} anp dnyoe| ON .
AvdM 001 < 01 YO Inopeal 10jo8iep xujew SOND ‘¢

juepodwiun N3 .
PEYM 001 03 MO ISTIA Jejodig suieH  °}

ISTA WOLSNO

SLOHAIH NOLLVIAVY

j ] ¥ad SIS



LC

—— HOALTVO

sped ajqeldedsdeun 104 pajenjeaa Buiaq ale saAljeuwss)|y pue sjjospel)
sjuawnisu| aoedg
woiy sjusuodwod Aiddns semod pue Bojeue o 1si st ,S,NYIA SIS SIHD, PojUS IS .
yosye) woyy sjusuodwod pughy pue o160 jo isi| si,S,110 SIS/SIHO. PBRIUS IS .
921n0s 0} puodsali09 abexoed yqad ui sisi| Aeulwijaid .

"uoIssiw 8y} 10} sjqerdasoeun N, 40
a|qeideooe v, pajes pue (33S ‘SiL) uonelpel pue Aliqeljes 1o) 1dr Aq pajel ase sued ||y

SIB)S MOTASY ISTT SHed SOTUOIIA[T SIS

- yad SIS




8% HOALTVO

leusiew ay} jo uoneosidde syy buneoipui sbuimelp aainbas Aew sawog .

M3IABI [euolippe alinbal sjelslew awog .
S|eusjew a|qeuondaiqo ou ale 818y} N0 I1sIly Iy .
:9pBW UBa(Q BABY SMBIASI [BULIOjU| .

snjels
pauueld pJeoq unle|ing yosje) BIA SS899. 2ju0J109|] .
yosjeD e psjuswa|dwi eq 0} aseqgeleq .
(1'S QHOM) 10ssa001d pJOM UO IS .
151 Adoopiey seonpoid 41 .
1S1] S|euajew sulejuiew uyor
199 9p0D D4SH .
yosiep .

"S90IN0S g W04} payuspl
a1e Asy) se (1dr) Jedoy uyor o} palwgns uolew.Iojul SjeLalep

S[RLIEIN SIS

] ddd SIS



6

e HOALTVD

sobed g .
099 8p0oQ O4SH AQ paniwigns sjeuslew Jo s .

S91||e}9N-UON ‘IOV ‘st abesn pue uonesynuep| sleudlepy g

sabed 2 .
099 8po0 D48 Aq paniwgns sjeusiew Jo Isi .

s|eld ‘30V ‘IS ebesn pue uoneoyyusp| sjeusley g
sabed g .
86 NIYI V1L swajj .
yosljed wouj sjeusiew uoneouqe; o1uoo9|e Ajuewud Jo 1si .

30V ‘Is17 ebesn pue uogeoyjuep| sjeusle |

:a1e suonoesg
POUOS 8 0} 18A o

seyounq |ed16ojouciyd ul aJe Sisi .

|eusiew SIS '@ SIHO Yi0q S8pnjou|

(sfeustew SIS ' SIHO YI0Q SAPNIOUI) SUONYSS € Ul S| IS S|eualepy

ISTT S[eLIdIRIA ATeurwi[ald SIS

ddd SIS




. 1
oLct cjol Asow_._aov sjeldlenN uonesjiqed JlU0l}o9|3
) 1100-+5
v 9 X sedg 34 susuing A106LS suein | 60202 weilog sueyiwinAjog 86
6v6E1 339 edAy pojaun
3 v - -d- N sseBioqiyrAxody | 6£102 'PRIRUNLET “leeyS Snsely L5
v v ss0g v-GLG | tETOL poIedIng-1g ‘PuRLIe | 96
S800-Z¢
q ;] v 20dg Hy We 9122 PIMydioos | 99050 eAlsOypY g6
v N 145-5-00 € dvWHM £9NS | 16¢01 eplog 6
zot
-0Z0L-ZY A1ESLS
! ] - X oedg 34 esusuIng susyIvIn €229 juelo4 eueyieinAjog4 €6
EAN-O'W
HUIMOUIOAA
] X v 108AH esuq Axod3 | 0£000 Buppseiy "y z6
- - - *10n yreene ) - wnipog - INVHILI vi6
€0 ‘ON sse|9
. X v We ‘sasoupy | 2z@S0 odey V06
- v v ‘wodng $28d3dudL | 1esoz odey ves
d3d ‘uojjey
- v v tuodng vooZ odvy | 18802 ode) v8s
v v 8 wodng sassypy AW | 92990 odey vie
- . . Axodes) 1-¥g-€1 Axody - PpiBey rueg Axody ves
X s Y 2 3 W
{213 '3WND o A o bo] o b 23dS 2348 HOIN NO!1dIMIS30 3000
IVID3dS) snivis | 1 1 b 8 v 4 vIuvy AHL $S3004d | vmalvw | WwnIivw TVHILVIN 1AV U1 YIGNNN
SNHYW3IY v FHNLVIONIWON A34 | OMma/iuvd
IVIMALYN
“IVAZ 39VSN DITIVLIVNNON NOILVIIHINIQN TVHILYWN

31vQ NOISIA3Y

$6-£2-1 31vQ 3NSS! TVNIDIHO
) 3bueyd 6N Y171 "A3Y INIWNDOA
h "ON 1NIWND20Q

¢ d40¢

NN 39vd

18171 39vSn ANV Noil® .M,Zmo. TVIHILVN

{30V) 1010|dx3 uonsoduwio) pesusapy

ILD/SIHO/SID IHNLVYIONINON




- [
(J3r 41 cjoe (yoeye)) sjeleley uopesIqGe 2jUOIBT
SOl sseD
W e0A) uolensu) ‘vojje |
- - £85I ‘Anesy toubery | 10vS8 LIV vs8
SOt sse)
N odAy vonensuy
- - €657 1dH teubepy | 10pS8 o o8
ojie4 ‘uon
s
. - pleJ L0Z-G¥11-vo) prIo} ‘810D ves
$89)8/0 gmeg
- - - PlRneOXeA 98 1HS¥-09Z - yusivey vZe
-ul-a~° .ﬂ\:nvoﬂ
. . - PrRyOYeM ASHS01-092 - iy vig
€ ssep) Bueo)
LGS UOISIeAU0)
. v v v v 21N LELT ) - Aogy wnumunyy vog
v v v €6€-d1 39 wxe) | TL019 wendsues] 10eyg V6L
e v 195-v-00 wonseeg ool W | veozs poiRURUeY veL
1504y spojn)
- - X 11N thup Aog | 2Zvot Suigny eiamuiys viL
. - weyohey XX-Eid LIES . ACOOL "DMVOZ "1 VoL
d3dvild
v . 1 009 299202900 | 8L£%0 Xv0D eiqe) V5L
» b 8 10posagy pe1eo] vojjey | GIZGO | g peIsImML PPISS “SipA vrL
LEOY-TOT
00t WV
e v woisesg ov-1-6:ZZLS | 800T9 pe1eURLET myseA Ve
ssoy
. - - uolN 4va-x100t - G0l - pedisuwsg vL
061 ‘se)
a L] -Z9S0L SW olvss | S8008 pelio)s “minqn)-Bunds-ug viL
X s ] b w
1313 "3und o A o 2 ) 23S 23dS HOMN NOILJMIS3C 3009
VID34s) snivis | 1 1 b ] s F ] vuv MHL SSIO0ud | IvIwie | Tvmatvw IVRHILYN 1AV 1 HIBWNN
SHIVYWIY vin FHNLYIININON A3Y | 9MO/1Yvd
IYHILYN
“IVA2 39VSN JIMVLIWNON NOILYIININIOH TVIHILYW

31vQ NOISIA3Y

¥6-47-1 31VA INSSI TYNIDIHO
" eBUBYJ ON HL7 "A3H LNINNDO0A

cdot

.N_I.oz iNIWNO0Q
< AN

N 39Vd

1517 39vsSN ONY NOIL'

{32V} 1010dx3 uonisodwon pesueapy

‘vaQ_ IVIYILVIN

11D/S1HI/SI1D JUNLVIONINON




* 3
zrel Ziol (0489) sielon
v v 0 peo) tvio€ spisiys 10ds uoneipey zt
000z
v v z0 Aoisyy ‘veisBuny | LOLOE $mqIosqy i
v v 058 naoy . $18A03 ‘o383 pugAy oL
v v v 00€ SID LEvOL SLIOSU 103048} 6
v v oz 00€ tevot smeng
v v 114 LELS SNV ote | €800l smeidg
v v ot ‘g-gtss | sLvot $1{0Q #1} ‘smeg 8
v N S€ »pios | 16¥0L Bunepiog L 1l
v N v rnrs | seoOt Buawid eapn 9
[ o)
i odA) SONM ‘$5010810P
v v v o | ezeot ‘sbuisnoy ‘s13wusd Buneld S
Buned
v N st ssddo) t1e0t '$X019NPUDY ‘SI2RIU0D ‘SN 14
09¢€ Aoy speune g
v v ot TT dwo) sseig | pEZOL $6n4 1epos ‘SpRUNLIS ) €
SIOYSEM
v v TS nyeg | 0960S Anem ‘s1oeu0Dd Bundg z
;] v 41 %05 | oLzos soyse
oee 81-ttoz sieondg
;] n oze PRIV ¥1 pZ0Z | eovol snonns ‘eirdeseg
SIS
g v L) 91-1909 W | zzoot sBursnoy edodsepey ‘sissey) t
X s ] 2 n
1313 "3¥ND o A o b 1 23S 234S HOIN NOILdMOS30 3002
IVIDdS) SNLVLS 1 1 2 s 4 vv NHL M | $SI00Md | Twvnilvw TYRiILVN IYHILYW i Ul HIGNNN
SHUYWIH vnn FUNLYIINIWON A | omo/tuvd
IVIHILVW
“IVA3 3I9VSn IMVIINNON NOILVIHILINIG TYRIL YW

31vQ NOISIA3Y

. v6-LZ-1 ILVA INSSI TYNIDIHO
abueyy ON Y11 'A3H INIWND0Aa

1 30

‘'ON LINJWNJ0Q

AWNN 30vd

sjaIopy

1S 39vSn ONY NOI

{30V) 1010|dx3 vonisoduio?) pedsuBApY

_“_thQ_ MWIHILVIN

IL3/S18J/SI1D IYNLVIONIWON



cD3

. £
gLl ¢ioe  (0dso) sieien
] - X M queny LYRATA R 2] LE229 Buipuog jodg 44
. X v [} WNE 69 NE 529 TZ8%0 snosuegeIsnL ode g
. v v t wodng d33 uoey 18807 snosueyedsru ede)
v v 9 1 wodng €5z mAn GIG90 snosuepessnu ede)
sxredie)
9 . 1 4 mseqy {16 wijeqy 80959 pue spuqhy Buipuog ede) te
X ] X or yueng 0GLS sueie)n 60202 Buneod Euscjuo) ot
96081t
. v X 96007
14 poxqepng poigepny 6E£¥09 SUMOpY| 6z
N v v 1124 tucdng sseiBioqujjuope) 09950 Addns seq 10} gd 24
° - . L devo) LING ‘devo) Besdun jsues ) [24
- v v z ousyy 64802 sioysem epinoyg 14
n a v ot juodng uoydey 09650 vonensyy -4
X S Y 2 w
313 '}ND (o] A o ] 1 J34S8 J33dS HoM NOILJI¥ISIO 3000
IVID34S) SNLVLS 1 1 9 S 3 vyvy NHL IM $S300Ud IVILYN IvidIL v WHILYW TIVW u1l HIGNNN
SNUYWIY v FUNLYTIONIWON AN OMO/1dvd
IVHIL YW
“TYA3 39VSN JIMIVIINNON NOILVIIIINIG! TVRIIL YW

31Va NOISIAZY

v6-L2-1 3ILVA INSSI TYNIDIHO
aBut|) ON "HL1 "A3Y LNIWND0Q

Y "ON IN3WN20Q

cd40¢

NN 39vd

s|elopy

1S17139VSN ANV NOIL®

{3DV) 1010idx3 uonisodwior) pesURApY

vaQ_ IVIY3ILYW

1LD/SIHO/SID 3UNLYIONIWON




. ‘
1254 201 ‘(099 94S9) sojlfeIsN-uoN
SN
1S-0-9%)
/v A1 €5LS ouexy
M a a9 - X svepin | tezz9 Buiiod/Buixeig 8LLt
v AT05LS
Mo aL X ] X sueein | BOZOT Bunec) wwiojuo) ot
0Ge 1y
- - - muhy - Buignt yuiyg Sl
v v v Suiqn) uojye ] L0919 weisAs eBing '
A -] v wyg uorde) | 9vESO wA0) 1ng 1L €1
YAANOLL
. . - fuoidey - o5uoy mumyj zl
van/oll
- - - 1%1AN - 1onuo) Eusey) 1
109
- - Q L0S uieq | €289 OSH Puwely 131 ol
1Lt O YHZ - - - 906L wexmeyy - aMdMu 6
J0Zt @ HHL - - v LTIMA/EL NS | 6EVSE QquiodAsUOH 8
2021
D uHS'L - - - LOLv4vd - quiooAsuoy L
Moo - - - 9v6Z AD - gMdioaseypy ]
mwoa - . - Tyt AD | zesee NIV/ONMHOVY S
Mo a - - - ZeLL AD | Zeseo FVVONM/HAY v
19 QL - . - ZPLL AD ZESLO saseypy €
8/S6Z
206G © HHE - - - 293 punoqosy - GMd/eassypy z
1
ea a ;] v 10sAH VMYEE V3 1000 aMd/easeypy 1
X s o o 3 w
213 "3MND o A ] 2 9 i) 23dS 23dS HON NOILIMDSIQ 3002
IVID3dS) SNLVLS 1 1 o) s v 4 L £:'1 NHL $S3008d | IVRm3LWVW IVRILYW VALY ©LIVW il HIGWNN
SHUYWIY v FUNLVIONINON AN | OMO/IHVd
TVHILYW
“IVA3 39VSN OIMVLINNON NOILVIIHLINIQI TVHIL YW

31VQ NOISIAIY

v6-L2-1  ALVQ INSSI TYNIDIHO

"H17 "A3Y INIWND0Q

4o 1L 1}

,w.z 39vd

‘ON 1LN3IWNJ0Q

S21||RION-UON

1817 39vsSn ONVY NoL!- ,“_._.ZWQ_ AVIYIALYIN

(30V) sei0jdx3 uonisodwor pesusapy

J4SO/SIHI/SIS™ IUNLVIONIWON




. [
Szl 210z (099 94SH) solleIdN-UON
B v wopegeaps | cz1se 1onuo) wusieyy oz :
SEL ®myps
oxeyps
]
Haviovl
PRUSSIOp
woa v ] X 18Z8 wd3 | 06180 904 LN (14
voneos) eande3
b v - Axod3 019 | sciL0z o5Rue) wueyt 124
96A
v X v we | 1eseo sivel ooupy (X4
oleUnwy
v v v spauidog | LOLSO amd 44
A v \ 4 G-dS edsep 6L£S0 uonensyy ¥4
n 2 v zony-owey | 56250 simrey 3 gAd/ede] oz
X008 107)
- v X Hida 8L | 6cvoe so1} o) 61
b ¢ s Y] 2 3 w
213 'nd (] A 0o 2 9 b J3ds 23dS HO4W NOILINMISIa 3000
VID3dS) snivis | 1 1 2 3 v F] v3uvy ¥H1 | im | ss300ud | Tvmaiww | Tvniaiww IYILYW TLVW HLl YIGNNN
SHUVINIY O JUNLVIDONINON AN | oma/iuvd
IYMILYW
“IVA3 39vsSn OIMVAINNON NOILYOLILINIGE TVIIILVN

31vd NOISIA3Y

¥6-LC-1 ILVA INSSI TYNIDIHO

¢ 4O

‘417 "A3H IN3IWND0a

"ON LN3IWNJ0Qa

. hN3ovd

80))|BI9pN -UON

(30V) 10s01dx3 uonisodwo) pesusApy

18171 39vsSn ANV NOI’ .WZ.ZNQ_ AVIHILVIN

33S9/SIYIISIS  IUNLVYIONIWON



9lLcl

HOHALTVO

Had Aq eje|dwoo eq o} isr7

pajsy| sesseooid ey}
40 Jje 104 peynuep! buleq ese
Sjuswnaop sseoo.id oy108ds

UL BT

sesseo0id ,pieog-uo-diyn,

s|euiwie}
0} xe00 pue salim jo Buep|os pue uoneledaid

sjeuiwue) effems jo uojie|eisu|
se|qed pue sued 333 jo Buipuog jodg

SaMd .
Buieod rewiojuo)

SaMd .
sued .
Bunep|os 1)k pue 81040q Buiues|)

SgMd woy} sued
pejunow sjoy ybnoiyl pue Junow 8BNS JO [eACWSY

moyjjai i

mojjes eseyd Jodea

lap|os puey

(Buuunal pue) Buiuun

SgMd 01 sued 333 jo Bupep|os pue uonesedsid

sued 333 uo spes| Jo Buiwio4

swa)! ||e 10} paynuepi Buieq susWNIOP JUBWEIN0IY

spJeoq Jafe|jnw jo uopoedsu) ® qe4

§59001d

ISTT SS9001d uoneoriqe oruond[g SIS

ddd SIS )



VA4
——— HOALTVD

9le|dwo) Jeday ' AQ mainay 200S-S-T1IN 10d aeAissed
819jdwoy Jeday ' Aq meiney LIE81-O-TIIN J1ad [9XDIN Yoelg
a19|dwo) Jeday ' Aq meinay € sse|Q ‘| odAL ‘v025p-O-1IW 1ed aleld pjoo
ale|dwo) Jeday ' Aq mainay 2 Sse|D ‘-062-N-DD Jad ayuis [9X0IN
ale|dwo) Jeday ' AqQ mainay ¥ sse|D ‘0SS E-O-TIN 4ed ysel4 Jaddon
ole|dwo) seday " AQ malnay 2 sse|D ‘Y adA} ‘Gg9s8-v-T1IN J1ed ezipouy 3oe|g
o18|/dwo) teday 1 Aq mainey € SselD ‘I¥SS-O-IN Jed eupu|

S)IRJ [@OTUBYIIA] I0J ISIT $S900IJ SIS

] ] 4d SIS



\I HIALTV)

vevz/t

Anqerpy
€1 UONIAS

ddd SIS

1

ddd SIS

_




5\ HHALTV)

ve/vZ/T

OJI[ JI3YS JO uonezIuuIjAl
s[onuod AJprunyy
SJeJans [eurIdy I,

8- ‘i) —aj11 3jenbope aansud 03 paf[oNu0d 3q [[1M USISIP UOISSTW
uey) ssaf Louedadxa 9Ji [NJAsn & Ay Aewr Jey) SWI)I I — pawWI| [[V

:[0X3U0)) *

Judsaad dxe SuIdYl [ — pajrwI| ou
Jey) sajedipul sassadoxd pue s[eLId)RW PIYIIUIPI [[€ 0] MIIAI ATCUIWI[IA]
-SUW)I Y — Pajyrury >

SWIA)] YU | — PIJIWI ] JO [0.0)U0]) PUR UOIIBRIYIIUIP] ¢

Anpiqeray

(I,, ddd SIS |I|\

) ) )




el - HOMALTV)
\ HIAL'T )

v6/ve/T

3zis ageyded 13331q & 0) Sur03 proaAe 0} 2,()9 Jo peIISUI Pasn sem Surerap
%0S 3SBI YPIYM ul ‘prIqAY VHJ 9Y) ut sxojeded wnjejue) urepndd are suondadxy x

ssunesap syred Joj pasn are LI (07 Tdd DASD *

saunesa(] sped il e

(panunuod) AIiqery

ddd SIS i\




5 4
\kl HOALTVD

saoejIajul 19mod jo sisfeue a3o[dwio) e

JUSUIWIOD USISIP S[JEUS PUBWIWIOD 3y} 0} UOuajje AeJ o
u3isop [euyy ay3 uodn paseq sisA[eue ajepd) o

sdajg IXaN

‘ndur puewwod 13Y)0 a3 S[eSIP JOU [[IM JUO UO I[qeus 3s[ej & jey)
UIe}I3 9y ew 0} USISap Wd)sAs Surmp SadejIajul pueuwiuiod juepunpal ay}
UM PI3JRIDOSSE SaUI[ [BUS PUBWIWOD ) 03 uonjusyje Jemonted Ae] o

JUdUILIO))

TJUoWInISul
Ue UM SUOTIESTUNUIUIOD JO SSO| 939]dWO0 9UJ oSN ED 10 9JeJIojul
9} SSOIO€ ojededold p[noo oy puno] aloMm Saln[iej Jutod o[3urs ON

(uS1sa Areururr[a1J uo paseg) uUOISN[IUO))

(1d[) 1owine] D Aq pauriojag e
sisA[euy Areurui[aig

AnpowdPpl/ereq e
puewiwio) e
pazATeuy sadejrajuj

VOdIAA 4/1

] ] 4ad SIS



el

e

v6/vT/T

HIULTV]) E—
J

3edur 3(npayds pue 350l 3 Judwadpnl SurrddurSus uo puddap [[IM UV *
SIII[V JSUIBGE I)eN[BAI/MIIAIL 0} OJAJ UO A[oT I *

Iseqejep oJul JNUI pue TJ[ AQ PIMIIA SISI] dAey [[IM OINd *

OINd 93 SIS sjerrdjewt pue syaed apraoad app *

SOV SuneneAs]/SUIMIAIY J0J SUOISIAOL] @

(panunuod) Aqerdy

ddd STS |I\




ser HOSLTV) -
s )

ve/ve/T

"JuduINISul Y)
ur pasn ad£) waard e jo syxed ay) Jo Jaquunu Ay ST N 219YM N/ + JO wrnurupy

ssyred A PYIQO *

p UOI)IAG UI PAIIA0)) :SI[NPOUI/SI0)INI( *

Aqdosoqiy ] suredg S[RLID)RIA ¥ SHE] @

(panunuod) AIiqeray

r|||||| ddd STS Illl\

) ) )




el = HIOALIV)
4 )

Ye/vT/T

SJOUI(B) [e)oW pIpunoid
‘paydo] ur saxoq 10 sgeq aA13d301d (ST Ul PII0)s A [[IM syred FHH YO *

dsand TN A1p Jopun SJPUIQERD UI PAIO)S AIB SI0)IIJIP UOII[IS *
JouIqed [ejauwr paydof ul ddand T\ AIp Jopun paiols 3q [[IM SPLIGAH *

SUOISIAOI ] I3RI0]IS SHB] @

(panunuod) Aiqery

) ) )




Lel HOALTV) = - J

v6/vT/T

PIYSIqe)SO dae SI[If uaym YD pue Jad
U92M33q 11)S [[IM {[01)U0I UoeINSJU0d [BUIIIUI STY) JIPUN Iq [[IM SSUIMeIp [[V *

JTdeuey judwrradxy Ayndaq ay) 10 J38e
-UBA JUIWILIAAXF 9y} Aq paIa)ud aq A[uo ued eyep jnq ‘safij 3Y) PLal ued dUoAuy *

UOI)eULIOJUl X0
J10J 30BJU0D 0) OYM pUe ‘GUIMBIP 3Y) UO SUOIIIILIO0D IUI[— PAX AL IIIY) JOU 10
1Yoy ‘Agep 2p 133)3 UOISIAI IS3Je[ ‘AP “IdqUINU SUIMEIP UIRJUOD [[IM [ Yoer *

sduimeap sunjew Auedwod/monympsur yoea 1oy dn 39s aq [[IM [ V *
sguIme.lp jnoqe uoneuriojus 3sod 0) Iseqejep 1o preog und[ng OV ) Isn [[IM *

SIIMPIBL] [oIU0)) =cmu~m.=—w@-cmv ®

(panuyued) Aipiqerdy

ddd STS l\



8l - HIALTV)
e )

ve/vi/t

*JUIAWNIOP U] JUdWIZRUBIA]

uonjeandyuo)) peojied OV Y3 1ad apew aq [jim sysanbax adueyo dperrdoad

-de ‘os J1 ‘pardage dae [01)U0D UONEINTJUOD [BUIIIXI JIIPUN SWI Y} JO AUe JI 39S
0) PIMIIAM A [[IM £3Y) ‘TdZeur]y JudwiLIadx7] 03Ul JW0d SSUIMEIP 0} SIBUBYD SY *

AdAD A/11e dDI [BXIUBYRIN °9

AdD A/11e ((10) QLR ENE] IC Y

AdAD e ISI'] S3SSN0AJ b

Ad) e ISU] S[eLdje]Al  °¢

AdO ¢ Isrysyred yaAd °C

AdD e M4l I
:(Jon

-Uo0d uoNeINSPYUod . Jeutd)Xd,, 10J) PIUI[ISE(] SIJEP pue ISIT SIPNIY paIndguo)) *

(PONUU0I) SIONIELJ [0.1IU0)) UORINFJUO) @

(panunuod) AIqery

) ) )




6'¢l

e

vevT/T

Jo uonjedrdde 3sa1j ) YIIM [IAI] JUdWINIISUI Y] I uI3dq [[Im Surpaoddx danfre] *

HOALTV) - J

dIVI 2u3 13d aq [[im Sunyaodaa danjieq x

1S9) [BIUIWUOIIAUD JSA1J Y} Surinp Jamod
dIVI SIS Y3 ur saanpadoad eia pafpuey 3q [[ Swd)L JuedddSI( *

suvf g sunyodoy sanjiey » [onuo)) way yuedansi( e

(panunuod) ANqiqersy

— -— d€dd SIS |\




.:N\ HOHALTV) - — j

ve/ve/T

*00€S GHN 10/pue sweidoxd snoiadad woay sprepue)s as() *

500130RA ] uondadsuy ® digsurunLIop| e

(panunuod) Anpiqery

ddd SIS ||\




PART 53—FORMS : 53.301-298

REPORT DOCUMENTATION PAGE form Approved

OMB No. 0704-0188

Pubin reponing Hurden far LA collechion of 1ntQrmation 1y FHIMITEG 10 470 | MOVl DR PDOME. INCIvging Ihe Lime 10r EVIOWING INYTEVCLIONY 30 31CMING $311IAG Gta
: Wouvrie,
QUIReNINg 4nd Mmairtpining the dats needed. and COMBIINING #7Q reviewing IRe COIPCION O IN1O/Mation “anmvﬂ‘l reQerding :"?ﬂ Durgen evtimate 0:‘2“1 Ol":? 00t OF thiy

ol  snt 00, g # il 0 . . u {l
e et b e e i R L P g
1. AGENCY USE ONLY (Leave blank) |3. REPORT DATE 3. REPORT TYPE AND DATES COVERED
P —————

4. TITLE AND SUBTITLE $. FUNDING NUMBERS

SIS PDR, February 24, 1994

6. AUTHOR(S)

A, Cummings

1. PERFORMING ORGANIZATION NAME(S) AND ADORESS(ES) 8. PERFORMING ORGANIZATION
REPORT NUMBER

California Institute of Technology
Pasadena, CA 91125

P r———————
9. SPONSORING /MONITORING AGENCY NAME(S) AND ADODRESS(ES) 10. SPONSQRING / MONITORING

AGENCY REPORT NUMBER
NASA -~ GSFC
Greenbelt, MD 20771

11, SUPPLEMENTARY NOTES

Pp———
120, OISTRIBUTION/ AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

S —
1. ABSTRACT (Maximum 200 words)

Solar Isotope Spectrometer (SIS) Instrument of the
Advanced Composition Explorer (ACE) Mission
Preliminary Design Review Presentation Package.

14, SUMECT TERMS 15. NUMBER OF PAGES
223
16. PRICE COOE

17, SECURITY CLASSIFICATION [ 18. SECURITY CLASSIFICATION 119, SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT

OF REPORT OF THIS PAGE OF ABSTRACT

UNCL UNCL UNCL
NSN 7540-01.280.55Q0 Standard Form 298 (Rev 2.89)

. ;;O'Kllolr‘ by ANY Y19 23910

53-85



